Toxicity of paracetamol in cultured chick hepatocytes treated with methotrexate.
Cultured chick hepatocytes were used to investigate the hepatotoxicity of methotrexate alone and in combination with paracetamol. Treatment with methotrexate alone at concentrations as high as 1 mg/ml resulted in no toxicity in cultured chick hepatocytes, as indicated by no detachment of cells and no effect on protein synthesis or on release of the intracellular enzyme lactate dehydrogenase. However, treatment with methotrexate alone resulted in a 30% decrease in reduced glutathione levels. Combined treatment with methotrexate and paracetamol was toxic, but only in cells preinduced for cytochrome P450 1A by treatment with beta-naphthoflavone. Under these conditions, methotrexate lowered the threshold concentration of paracetamol at which toxicity was observed. This methotrexate-mediated increase in paracetamol toxicity was associated with decreased formation of the glucuronide, sulfate and thiol metabolites of paracetamol and with increased covalent binding of radiolabeled paracetamol to macromolecules. In cells pretreated with beta-naphthoflavone, additional treatment with either methotrexate or buthionine sulfoximine, an inhibitor of glutathione synthesis, together with paracetamol, was associated with decreased restoration of glutathione levels. These results suggest that methotrexate increased paracetamol toxicity by decreasing the amount of glutathione available for conjugation with reactive metabolites of paracetamol.